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YUK 576.893.17 

MOPO)OJ]OrHfl H (DHJIOrEHHH NYCTOTHERUS CORDIFORMIS 

A. B. Hhkobckhh 

3oojiorHHecKHH hhcthtyt AH GGGP, Jlemrarpa,!], 

no opraHH3ai^HH KHHeTOMa, CTpoeHHio h cnocooy pa3BHTHa MaKpoHyKjieyca Nycto- 
therus HanoMHHaeT poji; Metopus H3 npecHOBOflHoro canponejm. Ot Nyctotherus bhboahtch 
poftH Plagiotoma , Clevelandella h Paraclevelandia. Paranyctotherus oraeceH K Balanti- 
diidae. 

Mop^OJIOrHH H pO^CTBeHHLie CBH3H napa3HTH T ieCKHX HH(j)y30pHH H3yneHLI 
eiu,e He^ocTaTOHHO nojiHo; b nacTHOCTH, KHHeTOMy Nyctotherus nocBHiijeHa 
tojilko o#Ha pa6oTa (Villeneuve-Brachon, 1940). SjieKTpoHHo-MHKpocKomnie- 
CKne Hccjie^OBaHHH (King et al., 1958, 1961) pacKptiBaiOT ^eTajin yjiLTpa- 
CTpyKTypti Nyctotherus , ho He ftaiOT o6in,ero npe^CTaBJieHHH o Tonorpa(|)HH 
KHHeTOMa. Me^fly TeM pecmraHLiii annapaT HH(|)y3opHH, h npe;K,o;e Bcero 
pecHHHHLiii npeApoTOBOH annapaT (PIIA), — 3 to BaHmeimiHii ^narHOCTHne- 
CKHH npH3HaK; TOJILKO 3HKH OpraHH3ai],HIO KHHeTOMa HH(|)y30pHH, M02KH0 
npOCJie.n.HTL HX pO^CTBeHHLie CBH3H. 

B camion pa6oTe onncLiBaeTcn Mop^ojiornn KHHeTOMa y N. cordifor- 
mis ; cpaBHHBaeTcn KHHeTOM Nyctotherus , Tetrahymena, Metopus , Blepha- 
risma h po^OB ceM. Clevelandellidae. 


MATEPHAJI H METO^BI 

Nyctotherus cordiformis H3 KHmenHHKa Rana temporaria H3ynajiH Ha 
BpeMeHHLix (b HacLiin,eHHOM pacTBope cyjieMLi) h hoctohhhlix npenapaTax 
(onpacKa n^ep reMaTOKcnjiHHOM BeMepa h no OejiLreHy; HMnperHapnH 
KHHeTOMa no IIIaTTOHy-JlLBOBy, c BOCCTaHOBJieHneM cepe6pa th^poxhhohom). 
Ha co6cTBeHHLix npenapaTax H3ynajm TaK>Ke Mop(j)OJiorHio HH(J)y3opHH, 
cpaBHHBaeMLix c Nyctotherus—Tetrahymena pyriformis (nMnperHapHH no 
IIIaTTOHy-JlLBOBy n oKpacKa no OejiLreHy), Blepharisma, Metopus h 6jih3- 
Kne k hhm (j)opMLi (HMnperaHRHH npoTaprojieM, OKpacKa reMaTOKcnjiHHOM 
BeMepa h no OejiLreHy). Clevelandellidae oSnTaiOT b KnnienHHKe Tponnne- 
ckoto TapaKaHa; bth $opMLi H3BecTHLi HaM tojilko no jiHTepaTypHLiM a^h- 

HLIM. 

MOP<DOJIOrHH NYCTOTHERUS CORDIFORMIS 

H^epHLifi annapaT N. cordiformis xoporno H3yneH npe^Li^yiRHMH aBTopaMH 
(Grasse, 1928; TojinKOBa, 1965, h AP-)» MtI ocTaHOBHMcn HH>Ke Ha opraHH3a- 
ii;hh KHHeTOMa. 

Bh^li Nyctotherus oneHL TnrMOTaKTHHHLi; Tejio cnjuoiijeHO JiaTepajiLHO, 
ran hto 30Ha npe^poTOBLix MeM6paHejui npoxo^HT no Kpaio Tejia (pnc. 1,6). 
JleBan CTopoHa Tejia, npHjieraioman k cy6cTpaTy, BorHyTa, o6pa3yeT xo- 
porno BH^HMyio y huiblix oco6eii npncacLiBaTejiLHyio HMKy; Tonorpa^nn kh- 
HeT b 3toh 30He ycjionmeHa (pnc. 1, 6). Y ftpyrnx bh^ob Tnna N. cheni jie- 
Ban CTopoHa Tejia pacninpeHa, npeBpaTHBinncL b npncacLiBaTejiLHLiH ^hck 
(Wichterman, 1934). 


5 * 


261 



CoMaTHHeCKHX KHHeT, CJiy^KamHX flJIH JliBH^KeHHH oco6h, okojio 90, Ha 
hhx npH6jiH3HTejibHO 50 Ha npaBOH h npH6jiH3HTejibHO 40 Ha jieBOH CTopoHe 
Tejia (pnc. 1, a; 2, a). Bee npaBOCTopoHHHe KHHeTbi SmiojiHpHbi, t. e. H,n;yT ot 
nepe^Hero #o 3a^Hero KOHija Tejia; Ha JieBOH >Ke CTopoHe jinnib nacTb KHHer 



Phc. 1. KHHeTOM Nyctotherus cordiformis ; 3apncoBKH c oco6eii, HaxoflHmnxcH 

b pacTBope cyjieMH. 

a — BepxHHH nacTb Tejia, cnpaBa; bbahb THrMOTaKTHHecnaH nojioca (T), Aop3ajibHbin 
(BHOjib nojiocbi) h npeapoTOBOH (cnpaBa, pacmnpeH) 6e3pecHH T mbie niBbi; 6 — jieBan CTopoHa 
Tejia; e — acHMMeTpiiH khhct h o6pa30BaHne OeapecHHHHoro Kay^aJibHoro niBa Ha JieBOH 
CTopoHe Tejia (pnc. ann., 90x20 (a, e), 40x20 (6)). 

AocraraeT kohh,ob Tejia, ociajibHbie cxo^htch Apyr c ,n;pyroM b^ojih npo^ojib- 
Horo 6e3pecHHHHoro niBa (pnc. 1, 6\ 2, a, e)\ 3tot hiob nurne o6o3HaHaeTCH KaK 
cySanHKajibHbiH. Y BepxHero KOHija npe^poTOBOH 30hh MeMSpaHejiJi bh- 
,n;eH flpyron, 6ojiee kopotkhh hiob — anHKajibHbin (pnc. 1, a\ 2, a). Y MHornx 
oco6en, ho He y Bcex, pa3JiHHHM em;e opH, Kay,n;ajibHbiH hiob Ha JieBOH cto- 
poHe b HH^KHen nojiOBHHe Tejia (pnc. 1, 6 , e). CySanHKajibHbiH h Kay^ajibHbiH 
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ihbbi noftpaaftejiHiOT KHHeTM jieBoii CTopoHbi Tejia N. cordiformis Ha 2 rpynnu — 
npaBOCTopoHHne h jieBOCTopoHHHe (no OTHomeHHio k HiBaM; pnc. 1, 6 ). 

OSpamaeT Ha ce6a BHHMamie xapaKTepHaa acHMMeTpnH khhgt y Bepx- 
Hero Kpaa npaBOH CTopoHbi Tejia (pnc. 1, a); mbi bh^hm 3AecB Kan 6bi o6oco6- 
jieHHyio rpynny H3 TecHO c6jin>KeHHLix pa^OB, Hftymnx Henocpe^CTBeHHO 



Phc. 2. KimeTOM Nyctotherus cordiformis] a, e, e — opHrimaji (cyjieMa); 6 — 
no BHjijieHeB-EpamoH, 1940. 

a, e — cy6anHKajibHbiii iuob y nepeflHero KOHija Tejia, JieBee pTa; 6 — acHMMeTpnH khhct 
H a JieBOH cTopoHe Tejia; a — npaBan cTopoHa Tejia (pnc. ann., 90x20). 

b^ojib ripaBoro Kpaa Tejia, t. e. no ( u,op3ajiBHOH noBepxHOCTH. IIoAoSHBie KHHeTBi 
paHee y Nyctotherus He OTMeaajmcB. 9Ta noaoca oaeHB 6jih3ko HanoMHHaeT 
HaM Aop3ajiBHyio THrMOTaKTHaecKyio noaocy y pa^a ftpyrnx HH$y3opnH: 
y Pleurocoptes (Faure-Fremiet, 1961), Peniculistoma (Hhkobckhh, 1967) h, 
hto oaeHB Baamo, — y 6jih3khx k Nyctotherus HH(|)y 3 opHH ceM. Metopidae 
(Schulze, 1959; Hhkobckhh, 1964a). Hmchho 3 a caeT TaKHx KHHeT $opMH- 
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pyiOTCH Aop'3aJiBHtie pa^Bi pnppycoB y Armophorida (Hhkobckhh, 1964 b), 
noBTOMy nojioca H3 c6jm>KeHHBix o6oco6jieHHBiX KHHeT, HAyman no Aop3ajiB- 
hoh CTopoHe Tejia, — bto THrMOTaKTHnecKan nojioca y N. cordiformis. 

Rotoboh KOMnjieKC N. cordiformis BKJnonaeT poT, rjiOTKy, npe^poTOBBie 
nojiocTH n npe^poTOByio pnjinaTypy. B JinTepaType mojkho BCTpeTHTB yna- 
3aHHH Ha to, hto poT y Nyctotherus jienuiT Ha noBepxHOCTH Tejia, a b rjiy6B 
Tejia ot Hero otxoaht «nepHCTOMajiBHBiH KaHaJi c tjiotohhbimh MeMSpaHeji- 
jiaMH» (King et al., 1958, 1961), jih6o «pecmnmaH rjioTKa» (ten Kate, 1927; 
Rosenberg, 1937) n t. a- IIo Kopjinccy (Corliss, 1959, 1961), TepMHHOM «poT» 
y HH$y3opnH cjie^yeT o6o3HanaTB OTBepcrae, 3a kotopbim y>Ke HeT HHKaKnx 
pecHHHHBix CTpyKTyp n HannHaeTCH rjiOTKa, KOTopan TO>ne jinmeHa pecHnnen 
n MeM6paHejiJi. npeAJio?KeHHH Kopjincca JiornnHBi n aoji?khbi 6bitb npnHHTBi 
BceMn aBTopaMH, HHane coxpaHHTcn HCKJHowrejiBHan nyTamma b o6o3Hane- 
hhh potobbix opraHejui. 

Pot y Nyctotherus norpy>neH b n;HTonjia3My; rjiOTKa oneHB KopoTKa, e^Ba 
3aMeTHa. Ot nepe^Hero KOHpa Tejia a<> pTa thhotch «6yKKajiBHan 30Ha», 
Hecyman MeM6paHejiJiBi;. toctb MeM6paHejiJi npoxoAHT no noBepxHOCTH Tejia, 
toctb norpy>neHa, o6pa3yn xapaKTepHBin npeApoTOBoii KaHaJi. B HeAaBHeii 
pa6oTe (Hhkobckhh, 1967) mbi npeAJio>KHJiH o6o3HanaTB bth 2 OT^ejia 6yn- 
KaJiBHon 30hbi TepMHHaMH «npe({)yHAH6yjiiOM» n «HH(|)yHAH6yjii0M»; Renenme 
PIIA Ha 3th 30hbi xapaKTepHO ajih noAaBJimon],ero 6ojiBmnHCTBa TeTpa- n 
nOJIHXHMeHOBBIX HH$y30pHH. 

HH$yHAn6yjiiOM y N. cordiformis A-JiHHHee npe$yHAn6yjii0Ma, oth ot- 
AejiBi HecyT cooTBeTCTBeHHO 60 n 45—50 MeM6paHejiJi. B npe$yHAn6yjiHpHOH 
30He MeM6paHejiJiBi n^yT npaKTnnecKn no noBepxHOCTH Tejia, Aajiee bxoaht 
b HH$yHAn6yjiHpHoe OTBepcTne n n^yT no CTeHKe HH^yHAnSyjiHpHoro na- 
Hajia (pnc. 1, 6 ; 2, a, a). 

y pn^a HH$y3opnH b AonojmeHne k SyKKaJiBHon pnjinaType (30hbi mcm6- 
paHejui n t. a.) h3 nacTH coMaTnnecKon pnjinaTypBi ^opMnpyiOTCH xopomo 
OTrpaHnneHHBie KOMnjieKCBi, cjiy>KaiH,He OAHOBpeMeHHO a-hh ABH>KeHHH n 
AJih nnTaHHH (Hhkobckhh, 1964a, 6; 1967); Tanne KOMnjieKCBi mbi o6o3Ha i iaeM 
TepMHHOM «BTopHHHan npeApoTOBan H,HjmaTypa». y Nyctotherus BTopnnHoro 
PIIA HeT, XOTH, KaK MBI yBHAHM HH>Ke, OH HMeeTCH y npeAHieCTBeHHHKOB 
3Toro poAa. 

MaKpoHyKJieyc Nyctotherus yA-tfHHeHHBiH, OBaJiBHBiii, HecKOJiBKO He- 
npaBHJiBHBix onepTaHHH, rpy6o3epHHCTLm; MHKpoHyKJieyc oahh, jiokht 
b BBieMKe MaKpoHyKJieyca. Ha npenapaTax, OKpameHHBix reMaTOKCHJiHHOM 
BeMepa, bhahbi Kapno$opBi: ohh He BOcnpnHHMaiOT KpacHTejiB, ho bbihb- 
jihiotch BCJieACTBne CHJiBHoro CBeTonpejioMJieHHH. noaTOMy Heu,ejiecoo6pa3HO 
noApa3AejiHTB poA Nyctotherus Ha 2 noApoAa — bhabi c Kapno^opaMH h 6e3 
hhx, KaK 3to npeA-naraeT Tpacce (Grasse, 1928). MHTepecHO, hto thhobbim 
bhaom noApoAa Nyctotheroides , hko6bi jiHineHHoro Kapno^opoB, Tpacce 
CHHTaeT H3yHaeMBiH HaMH bha A r . cordiformis. 


<DHJIOrEHHfl NYCTOTHERUS 

BHJiJieHeB-BpamoH (Villeneuve-Brachon, 1940) BBiCKa3aJia npeAnojio>Ke- 
Hne o poACTBe Nyctotherus h Metopus b cjieAyioiAeii $opMe: «IIo mhothm npn- 
3HaKaM 3 tot poA ( Nyctotherus) HanoMHHaeT poA Metopus. Cxoahbi khhctom h 
aprnpoM, 3KTonjia3Ma OAHHaKOBO TOJiCTa h KOMnaKTHa, 3HAonjia3Ma rycTan, 
OAHHaKOBO CTpoeHne HAep. Ho ecjin MeM6paHejuiBi pyAHMeHTapHBi y Me¬ 
topus, ohh MHoroHHCJieHHBi y Nyctotherus , rAe ohh npoAOJi>KaioTCH b aJihh- 
Hyio rjiOTKy. npoMOKyTOHHoii $opMOH Me?KAy othmh poAaMH mojkho chhtbtb 
Metopus circumlabens Biggar, napa3HTHnecKyio $opMy H3 KHinenHHKa Helio- 
cidaris crassispina. Nyctotherus — oto <$opMBi, 6epym,He HanaJio ot Meto¬ 
pus H H3MeHHBHIHeCH nOA BJIHHHHeM napa3HTH3Ma» (CTp. 146 —147). 

rnnoTe3a BHjuieHeB-BpamoH b pejiOM cnpaBeAJiHBa, 3a HCKJHoneHHeM 
$pa3Bi o M. circumlabens. Hn>Ke mbi nocTapaeMcn npocjieAHTB KOHKpeTHBiii 
nyTB H3MeHeHHii b KHHeTOMe y npeAHieCTBeHHHKOB Nyctotherus , kotopbih 
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npHBeji k noHBjieHHio btoto po,n;a. IIpHBe^eHBi Tan>Ke HOBtie apryMeHTti 
b nojiB3y rnnoTe3Li o po^CTBe Nyctotherus h Metopus. 

CpaBHeHHe opraHH3aii,HH KHHeTOMa y Nyctotherus h y mhlix H3BecTHBix 
HtiHe HH(|)y3opHH no3BOJiHjio ycTaHOBHTL cymecTBOBaHHe cjie,uiyK)ii],eH Mop<|)o- 
jiorHHecKon jihhhh: C yclo gramma—Dexiotricha—Tetrahymena—P rotocru- 
zia — Blepharisma — Metopus — Nyctotherus. Ot Nyctotherus b - cboio one- 
pe^B SepyT Hanajio 2 He3aBHCHMBie jihhhh pa3BHTHH, Be^ymne k Plagiotoma 
h k Clevelandellidae. PaccMOTpnM, Kanne KOHKpeTHO nponcxoflHT H3MeHeHHH 
B KHHeTOMe H PIIA B 3THX JIHHHHX. 

TeTpaxHMeHOBBiH PIIA BnepBBie, no HarneMy npe,n,nojio>KeHHio (Hhkobckhh, 
1967), bo3hhk y Cyclogramma THna C. tricirrata ; khhotom btoh <J)opMBi no- 






Phc. 3. cpHJioremia Nyctotherus. 

a — Tetrahymena pyriformis ; 6 — Blepharisma persicinum; e, 8 — Metopus es , BHfl C BeH- 
TpaJibHoft h flop 3 aJibHofi ctopoh TeJia; d, e — B 03 M 0 >KHbifi nyTb nponcxoKfleHHH cyGaim- 
KaJibHoro niBa y Nyctotherus cordiformis. 


APoSho onncaH TejieH (Gelei, 1932, 1950). y Tetrahymena (pnc. 3, a) hhcjio 
KHHeT HecKOJiBKO yMeHBinaeTCH no cpaBHemno c Cyclogramma h Hcne3aeT 
najiOHKOBBiH annapaT tjiotkh; TeTpaxHMeHHyM norpy>naeTCH b npe^poTOByio 
(SyKKajiBHyio) nojiocTB. B cocTaB TeTpaxHMeHHyM a bxo^ht 4 KOMnoHeHTa — 
yH^yjmpyiomaH MeMSpaHa h 3 MeM6paHejiJiBi. 

Han6ojiee hphmhthbhbih po^ bbichihx nojiHXHMeHOBBix HH(j)y3opHH — 
Protocruzia — H3BecTeH no npaTKHM onncaHHHM Kajm (Kahl, 1932) h 
BHjijieHeB-BpamoH (1940); P. pigerrima OTjmnaeTCH ot Tetrahymena jihhib 
yBejinneHneM nncjia MeMSpaHejiJi c 3 ao 5— 8; SyKKajiBHan 30Ha HecKOJiBKO 
y^jiHHHeTCH. Bee MeMSpaHejuiBi yMemaiOTcn b npe,n;poTOBOH nojiocTH, h nona 
em,e HeT flHcjxjjepeHijHpoBKH PIIA Ha npe$yH,ii;H6yjiiOM h HH^yH^HSyjiiOM. 
Pa3MepBi Tejia, <j)opMa, hhcjio h Tonorpa^nn coMaTHnecKHx KHHeT Tanne >ne, 
Kan y Tetrahymena. 

Cjie^yioiiAHH 3Tan — po,n, Blepharisma (pnc. 3, 6). npoijecc nojiHMepn3a- 
h,hh MeMSpaHejiJi npHBeji k TOMy, hto pot CMem,aeTCH AajieKo Ha3a,o;, k cepe- 
AHHe Tejia; nojioca MeMSpaHejiJi thhctch ot pTa nepe^Hero KOHija Tejia. 
BnepBBie HaMenaeTcn AHcjxjjepeHijHpoBKa PIIA Ha npe$yHAH6yjiiOM, Hecymnn 
ocHOBHyio nacTB MeMSpaHejiJi, h npe^poTOByio Herjiy6oKyio BopoHKy — 
HH^yHAnSyjiioM, Hecymyio He3Ha x iHTejiBHyio nacTB MeMSpaHejiJi. IlnmeBBie 
nacTHi^Bi MeMSpaHejiJiaMH HapynmoH 30hbi nepe^aiOTcn k HH^yHAHSyjinpHOMy 
OTBepcTHio, npoxo^HT nepe3 HH$yHAn6yjiiOM h nocTynaiOT k i^HTOCTOMy . 
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Poa Blepharisma — oahh h3 KpyiraeHiiiHx poaob HH$y3opHH; b ero 
COCTaBe MO>KHO HaHTH BHABI C He 60 JIBIHHM hhcjiom MeM6paHejiJi, KaK y Pro- 
tocruzia , h bhabi c oneHB a^hhhoh jichtoh MeMSpaHejiJi (HanpnMep, B . sa- 
linarum). V iiphmhthbhbix, oahohagphbix bhaob (noApoA Compactum, cm. Is- 
quith et al., 1965) hhcjio KHHeT ocTaeTcn TeM me, hto h y Tetrahymena h 
Protocruzia , — okojio 30 — 35; Tejio yAJinimeTCH BCJieACTBHe yAJiHHeHHH 
nojiocBi MeMSpaHejiJi. 

Han6ojiee npHMHTHBHBiii bha poAa Metopus — M. es bbiboahtch HaMH 
(Hhkobckhh, 19646) HenocpeACTBeHHO ot Blepharisma rana B. steini ; npoH30- 
meji acHMMeTpHHecKHH jieBOCTopoHHHH H3rn6 nepeAHeii nacTH Tejia, h npe- 
$yHAH6yjiiOM pacnojiaraeTCH yme He baojib och Tejia, a noA yrjioM k Hen 
(pnc. 3, e). Hhcjio me KHHeT h MeM6paHejiJi, CTeneHB norpyrnemm pTa h, 
cooTBeTCTBeHHO, AJinna HH$yHAH6yjiK>Ma y Metopus h Blepharisma coBna- 

AaiOT. 

Em,e y Tetrahymena Ha6jiiOAaiOTCH nepBLie npn3HaKH aCHMMeTpnn KHHeT 
npaBOH h jieBofi hojiobhhbi Tejia: npaBOCTopoHHne KHHeTLi AOCTHraiOT nepeA- 
Hero KOHu;a Tejia, noAXOAH k npeApoTOBOMy niBy; JieBOCTopoHHHe KHHeTBi noA- 
xoaht k niBy h k nojioce MeMSpaHejiJi. V Blepharisma npaBOCTopoHHHe KHHeTBi 
no-npemHeMy ocTaiOTca 6 hhojihphbimh, JieBOCTopoHHHe me noAXOAHT k niBy 
h k yAJiHHHBineHCH 30He MeM6paHejiJi (pnc. 3, a, 6). Eojiee pe3Koe pa3JiHHHe 
b Tonorpa(J)HH npaBO- h jieBOCTopoHHHx KHHeT CTaHOBHTCH 3aMeTHO y Me¬ 
topus b cbh3h c h3th6om nepeAHen nacTH Tejia (pnc. 3, e). 

06paTHM BHHMaHHe em;e Ha OAHy A^TajiB: npeApoTOBOH ihob y Tetrahy¬ 
mena , Blepharisma h Metopus OTHOCHTejiBHO HeBejiHK (pnc. 3, a — a), pacno- 
jiomeH HenocpeACTBeHHO y nepeAHero KOHia;a Tejia. 

Ot Blepharisma Metopus OTjinnaeTCH jihhib h3th6om Tejia h noHBJieHHeM 
BBirne npe$yHAH6yjmpHOH 30hbi MeMSpaHejiJi btophhhoto PIIA — nojiocBi 
H3 5 TeCHO c6jIH>KeHHBIX KHHeT. 

Metopus BameH rjih. noHHMaHHH 3bojhoh;hh HH$y3opnH; pa3BHTHe 3thx 
$opM HAeT no caMBiM pa3JiHHHBiM HanpaBjieHHHM. Ot MeTonHA b3hjih Hanajio 
HH$y3opHH rpynn Armophopida , 0dontostomatida , a TaKme pa3JiHHHBie poabi 
BHyTpn Metopidae, KOTopBie He CTajin ocHOBaTejiHMH 3bojhoh;hohhbix jihhhh 
( Tesnospira , Tropidoatractus, Copemetopus , Bryometopus , Palmarium ); no- 
APo6ho 3th jihhhh o6cymAaiOTCH b HameH pa6oTe no HH$y3opHHM canponejin 
(Hhkobckhh, 1964 6). HenocpeACTBeHHO ot Metopus mbi bbiboahm h Han6ojiee 
npHMHTHBHBiH poA njiarHOTOMHA — Nyctotherus. 

y Nyctotherus no cpaBHemno c Metopus hhcjio KHHeT yBejmneHO npn6jiH- 
3HTejiBHO BTpoe; npe$yHAH6yjiioM coxpaHneT npemmoio AJiHHy, TorAa KaK 
HH$yHAH6yjii0M pe3KO yAJiHHneTCH (BCJieACTBHe nojiHMepH3an;HH MeM6pa- 
HejiJi), CTaHOBHTCH S-o6pa3HBiM; npe(|)yHAH6yjiiOM pacnojiomeH yme He Ana- 
TOHaJiBHO, a nonra baojib npoAOJibHOH och Tejia. 

Ha pnc. 3 (d—e) noKa3aH b03M0h^hbih nyTB bo3hhkhobchhh cy6anHKaJiB- 
hoto uiBa y Nyctotherus : npn CMenjeHHH npe$yHAH6yjiioMa k Kpaio Tejia 
BCjieA 3a hhm, ecTecTBeHHO, yAJiHHHJincB tojibko npHMbiKaiomHe k HeMy«nocjie- 
poTOBBie» KHHeTBi. npeApoTOBOH (anHKajiBHLm) ihob y Nyctotherus coxpa- 
hhjich 6e3 H3MeHeHHH (pnc. 3, e). 

nojioca H3 c6jIH>KeHHLIX KHHeT (BTOpHHHBIH PHA), npOXOAHBHiaH BAOJIB 
BepxHero Kpan npe<J)yHAH6yjiioMa y Metopus h Nyctotherus , yTpaneHa. 
H 3 pnc. 3, e, d—e bhaho, hto npaBOCTopoHHHe KHHeTBi y Nyctotherus coxpa- 
hhiot to >Ke HanpaBjieHne, KaK y Metopus ,— noHTH nonepeK Tejia. noaTOMy 
npn CABHre npe<J)yHAH6yjiioMa H3 AHaroHajiBHoro b MepnAHOHajiBHoe nojio- 
meHne (pnc. 3, d) hh OAHa H3 npaBOCTopoHHHx KHHeT yme He npoxoAHT 
napaJiJiejiBHO npec[)yHAH6yjiiOMy; coxpaHeHHe nojiocBi H3 c6jmmeHHBix KHHeT 
HeB03M02KH0. 

HEKOTOPblE OCOEEHHOCTH H^EPHOrO AnnAPATA 
METOnHA H NYCTOTHERUS 

CpaBHeHHe KHHeTOMa y pa3HBix poaob HH$y3opnH, npoBeAeHHoe BBirne, 
no3BOJineT mar 3a maroM npocjieAHTB nyTB npoHCxomACHHH Nyctotherus. 
HnnaKOH rnnoTe3e, OAHano, He noMemaiOT jinmHHe AOKa3aTejiBCTBa. ,E(ojiroe 
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BpeMH c^HTajiocB, hto Nyctotherus yHHKajieH cpe^n HH(|)y3opHH BCJie^CTBne 
Hajinunn CBoeo6pa3Horo cnoco6a pa3BHTHH HOBoro MaKpoHyKJieyca nocjie 
KOHBiorapHH: e^HHCTBeHHLin 3a t iaTOK H^pa pacieT 6ojiBine He^ejin, pe3K0 
ynpynHHeTCH; BMecTO oahhohhbix xpomocom b HeM bh^hb ninpoKan njiocKan 
jieHTa, cjia6o KpacnmancH no OejiBreHy (Wichterman, 1937). B nocjie^Hee 
BpeMH nccjie^OBaTejiH CHOBa 3anHTepecoBajmcB 3 thmh KapTHHaMn; 6 bijio 
BBIHCH eHO, HTO npH pa3BHTHH 3aHaTKa npOHCXO^HT o6pa30BaHHe «c6opHOH 

xpomocombi» n ee nojiHTeHH3au,HH (rojiHKOBa, 1964, 1965). OftHOBpeMemio 
nojiHTeHHBie xpomocombi o6Hapy>KHBaiOT b 3anaTKax H^ep Stylonychia, 
Oxytricha n Histrio (Ammermann, 1964, 1965; Alonso, 1965; Alonso et Perez- 
Silva, 1965), ho 3^ecB ohh BBirjiH^HT HecKOJiBKo HHaue. Ilpn H3yueHHH ony6- 
jiHKOBaHHBix paHee pa6oT no KOHBiorapHH HH(|)y3opHH mbi OTMeTHJin, hto 
cxo^HBie KapTHHBiH3o6pa>KaK)TCH y Stentor, Metopus, Euplotes n Paraclevelan- 
dia (Miilsow, 1913; Noland, 1928; Turner, 1930; Kidder, 1938). H 3 nepennc- 
jieHHBix $opM 3 po^a npnHa,n;jie>KaT, Kan n Nyctotherus, k Heterotrichida. 

B 1963 — 1964 rr. mbi H3yuajm pa3BHTne 3auaTKa n^ep y pa3HBix bh^ob 
M eTonn^ Ha co6cTBeHHBix npenapaTax, OKpameHHBix no OejiBreHy. 06pa30Ba- 
Hne «nojiHTeHHon c6opHon xpomocombi» HaSjno^ajiocB y Metopus es, M. vio- 
laceus, M. laminarius, M. eripifer, Brachonella darwini, B. galeata n B. spi¬ 
ralis. JIhuib b MOMeHT npeBpam;eHHH 3auaTKa b ,n;e(|)HHHTHBHBin MaKpoHyKjieyc 
nponcxo^HT pacna,n; hhth Ha OT^ejiBHBie c(|)epyjiBi. Mop^ojiornn nojinTeHHBix 
XpOMOCOM y pa3HBIX BHftOB MeTOnH^ OKa3BIBaeTCH pa3JIHHHOH: TaK, MaKCH- 

MajiBHan TOjmjHHa xpomocombi y M. eripifer cocTaBjmeT 2.5—3.0 mk, y M. la¬ 
minarius — 6.0—6.5 mk, y B. galeata — 2.0 mk, y B. darwini — 4.5— 
5.0 MK. 

B HTore nojiHTeHHBie xpomocombi 0Ka3BiBai0TCH pacnpocTpaHeHHBiMH 
y BBicmnx HH(|)y3opHH — Hypotrichida n Heterotrichida. IIo Tnny n^ep- 
Horo annapaia k Metopus n Brachonella 6jih3Kh Cirranter n Electothigma 
H3 Caenomorphidae; Bothrostoma, Palmarium, Tesnospira n Tropidoatractus 
H3 Metopidae; mo>kho o>KH^aTB, hto nojiHTeHHBie xpomocombi cpe^n bbicihhx 
HH(|) y3opHH BCTpenaiOTCH no MeHBinen Mepe y 12 po,n;oB npn6jin3HTejiBHO 
c 210 H3BecTHBiMn BH^aMH b OTpu^e Heterotrichi da. Nyctotherus b btom otho- 
ineHnn ncKjnoneHHH He npe^CTaBjmeT. 

3KOJIOrHHECKHE (PAKTOPLI H nPOIlCXO^EHHE NYCTOTHERUS 

IIpoHCxo>K^eHHe Nyctotherus o6BHCHHeTCH npnumiaMH 3KOJiornuecKoro 
nopn^Ka. Tpynna HH(|)y3opHH, po^CTBeHHBix Nyctotherus, — Metopidae — 
npncnocoSnjiacB k oSnTaHnio b canponejie — njiOTHoii aHaapoSHon Macce 
pa3jiaraioin;HxcH pacTHTejiBHBix ocTaTKOB. OcBoeHne hoboto SnoTona ycno- 
pnjio 3bojiioi],hio MeTonn^: 3th $opMBi ,n;ajiH Hauajio ^ByM caMocTOHTejiBHBiM 
o t p h ^ a m HH(|)y3opHH (Armophorida n Odontostomatida), ocTaBinnMCH 
b canponejie. ^acTB bh^ob BBipaSoTajia npn 3 tom rnnnBi, pnppycBi, nejuin- 
Kyjia CTajia naHpnpeBH^HOH, CKjiaftuaTon; uacTB bh^ob coxpaHHjia npnMHTHB- 
Hyio opraHH3an,Hio. O^hh H3 Tannx bh^ob, Tnna M. es hjih M. eripifer, 
npncnocoSnjiCH (npn cjiyuaiiHOM 3arjiaTBiBaHnn) k oSnTaHHio b KHineumiKe 
aM^nfinn. 

IIo pn^y npn3HaKOB hobbih SnoTon HanoMHHaeT CTapBin: b o6ohx cjiyuanx 
3to njioTHaa Macca pa3JiaraioHi;HxcH pacTHTejiBHBix ocTaTKOB, HeT KHCJiopo^a, 
npocTpaHCTBO ,o;jih njiaBaHnn orpamiueHo. 

Cyin;ecTBeHHoe OTjmune HOBoro SnoTona ot CTaporo cbo^htch k TOMy, 
HTO TenepB HH(|)y30pHH >KHByT B yCJIOBHHX O 6 H JI H H H nOCTOHHHOrO ^o- 
CTyna nniRH. IIocjie^CTBHH 3Toro mo>kho npe^BH^eTB: ynponjaeTCH potoboh 
annapaT, yBejrauHBaiOTCH pa3MepBi Tejia, HannHaeTCH nojinMepn3an,HH coMa- 
TnnecKHx KHHeT. H3MeHeHHH TaKoro po,a;a xapaKTepHBi ^jih «rnnepTpo(|)OH- 
tob», HanpnMep ^jih jihhhh Ophryoglena — Ichthyophthirius, Cyclidium — 
Ancistrum, Pleuronema — Pleurocoptes — Peniculistoma n pn^a ftpyrnx. 

JKhbh b ycjiOBHHx nocTOHHHoro ftocTyna nniRn, Nyctotherus He Hy>K^aeTCH 
b oco6o cjiohoiom annapaTe ^jih BBmejieHHH H3 cpe^Bi h no^roHa ko pTy nnme- 
bbix nacTHH,; b npe^yH^nSyjiiOMe y Nyctotherus hhcjio MeM6paHejui no3TOMy 
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He yBejiHHHBaeTCH no cpaBHeHHio e TanoBLiMH y Metopus; 6ojiee Toro, 6ec- 
cjieAHO Hcne3aeT btophhhlih PIIA, ctojib xapaKTepHtin ^jih Bcex HH<|>y3opHH 
canponejin (Hhkobckhh, 19646). 

Ba>KHO oTMeTHTt Taione, mo noqrn Bee bhabi Metopidae h hx hotomkh — 
Armophorida h Odontostomatida — 3to bhabi npecHBix boa. B MopcKoii cpe^e 
HaxoAKH MeTonnA h 6jih3khx $opM Kpaime peAKH, 3a HCKjiioueHHeM 4 mop^ojio- 
rnnecKH cxoahbix bhaob (M . circumlabens, M. rotundus , M . brevicrista- 
tus , M. histophagous) H3 nrjioKo>KHx; 3to, co6cTBeHHo, eAHHCTBeHHLie MeTO- 



Phc. 4. PoACTBeHHLie CBH3H Palagiotomidae, Metopidae ii Cleve- 
landellidae. 


a — Metopus es; 6 — M. circumlabens', e — Nyctotherus sp.; z — Parany- 
ctotherus kirbyi (poH, panee cSJiiDKaeMHH c njiamoTOMHHaMH) ; d, m — 
Plagiotoma lumbrici; e—3 — npeanoJiaraeMbm riyTh ot Nyctotherus k Cleve- 
landella ; u — Clevelandella panesthiae; k — C. hastula', ji — Paracleve- 
landia brevis. 


nuABi, BeAynpie napa3HTHuecKHH oopa3 >kh3hh (Lucas, 1934; Powers, 1936; 
Biggar and Wenrich, 1932). B to >ne BpeMH b Mopcnon cpeAe 6liji HaiiAeH 
jinniB oahh bha poAa Nyctotherus , TonHee, npnnncaHHLiH k Nyctotherus 
(N . comatulae H3 Mopcunx jihjihh Comatula antedonis , no Entz, 1899); cyAH 
no onncaHHio, 3to oahh H3 bhaob poAa Andreula, Tamne o6nTaion],ero b Mop- 
ckhx jihjihhx (Raabe, 1938) n npnHaAJie>Kani,ero k OTpnAy Hymenosto- 
matida . 

no BnjijieHeB-BpamoH, npoMencyTouHon $opMoii Me>KAy Metopus n 
Nyctotherus 6liji bha Tnna M. circumlabens (pnc. 4, 6); 3to, no HanieMy MHe- 
hhk), HanMeHee yAauHtiH npnMep. CpeAH npecHOBOAHBix bhaob poAa Metopus 
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(j)opM, hoaoShbix M. circumlabens , HeT; rjik nocjieAHero xapaKTepHa TeH- 
AemiiHH k nojiHMepH3aii;HH MeM6paHejui npe<|)yHAH6yjiK)Ma, k CMememno 
nocjie^Hero Tan, uto oh pacnojiaraeTCH nonepen Tejia h CTaHOBHTCH cepno- 
bhahbim. Hh aKOJiornqecKne, hh Mop^ojiornqecKHe oco6eHHOCTH 3Toro BH^a 
He no3BOJiHK)T CHHTaTb ero nepexo^HHM k poAy Nyctotherus ; npe^mecTBeH- 
HHKa Nyctotherus Hynmo HcnaTB b npecHBix BOAax, yqHTbiBan npn 3 tom, 
hto cnjnoHi;HBaHHe Tejia h nojiHMepn3aiiiHH KHHeT y Nyctotherus — HBjieHHH 
BTopnHHLie. Bn^aMH TaKoro Tnna MoryT 6 bitb M. es hjih M. eripifer c yMepeH- 
hlim HCKpnBjieHHeM Tejia h cjia6biM pa3BHTneM npe$yHAH6yjiioMa. 

OqeBHflHO, poA Nyctotherus npeBocxo^Ho npHcnoco6jieH k napa3HTH3My. 
3tot poA HaMHoro 6oraqe bh^mh, qeM Metopus : ecjin k 1914 r. Sbijio H3- 
BecTHo Bcero 13 bhaob Nyctotherus (Entz, 1913), k 1938 r. — okojio 50 bh- 
AOb (Wichterman, 1938), to k HacToniijeMy BpeMeHH, cyAH no cnncKaM bhaob, 
e>nero^Ho ny6jiHKyeMHM b Zoological Record (1938—1965), hhcjio bhaob 
Nyctotherus aocthimio 90. Ecjih Bee 3th bh^li AocTOBepHBi, poA Nyctothe¬ 
rus 0Ka>KeTCH Han6ojiee KpynHBiM po^OM Ciliophora\ mok^Y TeM H3yqeHBi 
eme AaJieno He Bee noTeHu;HajiBHBie xo3aeBa Nyctotherus. 

HecMOTpa Ha to hto Nyctotherus bo3hhk b npecHbix Bo^ax, Haxo^KH 3Toro 
po^a b npecHOBo^Hbix xo3neBax peAKH. 3 to N. gyoerianus b Hydrous , N. pis- 
cicola h N. mackinnoni b Piarectus h Pimelodus, N. travassosi b Glosso- 
scolex. OcHOBHbie xo3neBa Nyctotherus — aM(jm6HH ( Rana , Bufo, Pelobates, 
Hyla, Discoglossus , Uperodon ); Sjiaro^apa CBoeo6pa3Hoii aKOjiornn 3 thx 
xo3aeB (pa3BHTne b Bo,n;e, nHTaHne Ha cyme) Nyctotherus rnnpoKo pacnpo- 
CTpaHHJica cpe^n Ha3eMHbix xo3aeB; 3apa>KeHne nponcxo^HT c noMombio 
ijhct. Ha3eMHbiMH HOCHTejiHMH Nyctotherus 0Ka3ajmcb HCKjnoqHTejiBHo pen¬ 
THJiHH, HacenoMbie h MHoroHO>KKH. B TenjioKpoBHbix >khbothbix h b qejioBene, 
no BnxTepMaHy (Wichterman, 1938), bhaki Nyctotherus He oShtbiot. Tojibko 
N. kyphodes h N. teleacus CBH3aHbi c mopckhmh xo3neBaMH, ToqHee c Mop- 
ckhmh pejiHKTaMH — rHraHTCKHMH qepenaxaMH rajianaroccKnx octpobob 
( poA Testudo). 3th qepenaxn Moran 3apa3HTbcn Nyctotherus Ha cyme, r^e 
o ti h npoBo^HT Sojibmyio qacTb BpeMeHH (Geiman and Wichterman, 1937). 

PacpBeT bhaob Nyctotherus , no-BHAHMOMy, 6blji npnypoqeH k nepno^y 
pacpBeTa aM(jm6HH h penTHJiHH (nap6oH — Meji, t. e. ot 225 ro 70 mjih JieT 
Ha3a^). Macca bhaob BbiMepjia co cbohmh xo3neBaMH, ho h ceiiqac Nyctothe¬ 
rus ocTaeTcn KpynHeiimHM po^OM HH(j)y3opHH h, bo3mo>kho, 3acejineT hobbix 
xo 3 neB — Ha3eMHbix 6ecno3BOHoqHBix h penTHJiHH. 0 npoAOJDKeHHH bhao- 
o6pa30BaHHH y Nyctotherus MoryT cBn^eTejiBCTBOBaTB ^aHHbie flan h BaHra 
(Pai and Wang, 1948 — pa3Jinqne $H6pHJUiHpHoro annapaTa y pac N. ova- 
lis H3 Periplaneta, Julus h Gryllotalpa), Km|)epa (Kiefer, 1953 — Hajinqne 
3 no^BHAOB TV. hylae b pa3jmqHbix BH^ax Hyla Ha TeppHTopnn riojibrnn) 
h APY rHX aBTopoB. 

Poa Plagiotoma Dujardin, 1841. H3BecTeH rjiaBHBiM o6pa30M no onn- 
caHHio IleppeBOH (1929); KHHeTOM ocTajicn Hen3yqeHHBiM. OSiijee c Metopus — 
yAJiHHeHHBiii npecj)yHAH6yjiK)M h yKopoqeHHBiH HH(J)yHAH6yjnoM; b nepBOM 
IlepnieBa H3o6pa>KaeT 48 MeMdpaHejui, bo btopom — Bcero 17. Hhcjio coMa- 
THqeCKHX KHHeT HeH3BeCTHO. CyAH no pHAy CBOeo6pa3HBIX npH3HaKOB (BeT- 
BHCTan $opMa ManpoHyKjieyca, Hajinqne AByx oqeHB KpynHBix MHKpoHyKJiey- 
cob, pe3Koe yKopoqeHne 3aAHeii qacTH Tejia — HH>Ke ijHTOCTOMa), 3 to He 
npeAmecTBeHHHK Nyctotherus. Plagiotoma , KpoMe Toro, oSnTaeT b HeTHnnqHBix 
AJih Nyctotherus xo3aeBax — ojinroxeTax; H3BecTeH oahh bha Nyctotherus 
H3 ojinroxeT (N. travassosi H3 Glossoscolex — da Cunha e Muniz, 1927), 
ho 3to 3ha6mhk Bpa3HJiHH. Plagiotoma npoH3omJia, bhahmo, ot Nycto¬ 
therus. 

Poa Paranyctotherus Sandon, 1941. Ha3BaHne poAa oSMaHqHBo; ceii- 
qac oqeBHAHO, hto 3tot poA (pnc. 4, a) He HMeeT HHKaKoro OTHomeHHH k Nyc¬ 
totherus h Heterotrichi da. Bha H3 Xenopus laevis 6biji onncaH BHaqajie Kan 
Balantidium kirbyi (Rodriguez, 1938), R&Jiee BBiAejieH b hobbih poA Para¬ 
nyctotherus (Sandon, 1941) h b nocjieAHee BpeMH onncaH bhobb nan Balan¬ 
tidium xenopii (de Puytorac et Grain, 1965); nocjieAHee Ha3BaHne — chho- 
hhm P. kirbyi. IIpe<|)yHAH6yjiioM y 3 toh $opMBi HeceT Tanon >ne annapaT, 
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KaK y hh3ihhx mejiepoTBix TpHxocTOMaTHji; Tnna Woodruffia — 1 pa# $par- 
MeHTOB jieBee pTa h 2 pH^a npaBee. B OTjinane ot nocjiejjHHX h ot Balanti¬ 
dium pe3Ko yn;jiHHeH HH$yH,n;H6yjiHpHBiH KaHaji, pot raySoKo norpyaseH 
b u;HTonjia3My. Paranyctotherus mbi nepeHOCHM b OTpaji; Trichostomatida. 

CeM. Clevelandellidae Kidder, 1938. KpoMe Plagiotoma, Nycto- 
therus ,n;aji Haaajio em;e jpyM po,n;aM, BKjiioaaeMBiM b cocTaB ceM. Clevelandelli¬ 
dae . KnHeTOM 3 thx $opM coBpeMeHHBiMH MeTO^aMH He H3yaeH, ojjHaKo hjijiio- 
CTpapnn Knjmepa (Kidder, 1937, 1938) n HMacaKH (Yamasaki, 1939) jjaiOT 
o 6 m;ee npejjCTaBJieHHe o Tonorpa^nn coMaTnaecKoii pHjmaTypBi, 06 othoch- 
TejiBHon jtJimie npe$yH,n;H6yjnoMa n HH$yH,n;H6yjiioMa. 

IlyTB Mop$ojiornaecKHx H3MeHeHHH b jihhhh Nyctotherus — Clevelan- 
della — Paraclevelandia noKa3aH Ha pnc. 4, e — ji. Handojiee npnMHTHBeH 
C. panesthiae ; 3tot Bn# HanoMHHaeT Nyctotherus (j)opMOH Teaa, HajinaneM 
SojiBmoro ancjia KHHeT — y bbichihx bh,o;ob hhcjio KHHeT yMeHBinaeTca. 
KnHeTOM Nyctotherus cxeMaTnuecKH noKa3aH Ha pnc. 4, e, Handojiee npHMH- 
thbhbih bhji; Clevelandella ( C . panesthiae) — Ha pnc. 4, u, e —a, BOCCTaHaBJin- 
BaeT nyTB ot Nyctotherus k Clevelandella : npe^yH^ndyjiiOM nocTeneHHO 
CMem;aeTca no BeHTpajiBHOH CTopoHe Teaa bhh3, ocTaBJiaa 3a co6oh ,h;jihhhbih 
6e3pecHHHHBiH moB; 3a#HHH KOHen; Teaa, TOUHee hh>khhh noaioc — ToaKa r 
r,n;e cxojjhtch Bee coMaTnaecKne KHHeTBi — nepeMemaeTca b npoTHBonojio>KHOM 
HanpaBJieHHH. B HTore y Clevelandella coxpaHaeTca yKopoaemiBiH 6e3pec- 
hhhhbih moB Ha nepejjHeM KOHpe Teaa (pnc. 4, u , 3aaepHeH; cooTBeTCTByeT 
annKajiBHOMy niBy npe^na); B03HHKaeT hobbih, y^jiHHeHHBin ihob Ha BeH- 
TpajiBHOH CTopoHe Teaa, yKa3BiBaiOHtHH nyTB c^BHra PIIA. Hhhshhh noaioc 
Teaa cMem;aeTca Ha ,n;op3ajiBHyio CTopoHy. 

Ot bhjjob Tnna C. panesthiae b3hjih Haaajio 2 jihhhh pa3BHTHa — c yn;jiH- 
HeHneM npejjpoTOBOH «meiiKH» (C. hastula, pnc. 4, n) h c ee pe^yKpneH h 
ynpom;eHHeM KHHeTOMa {P araclevelandia simplex , pnc. 4, ji). 
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MORPHOLOGY AND PHYLOGENY OF NYGTOTHERUS CORDIFORMIS 


A. W. Jankowski 
SUMMARY 

Nyctotherus cordiformis from Rana temporaria bears bipolar and shortened somatic ki- 
neties, a thigmotactic dorsal stripe, noted for a first time and a series of cilia-free sutures 
(preoral, dorsal, subapical, caudal and caudo-lateral). The preoral ciliary apparatus 
(PGA) includes prefundibular and infundibular parts with 60 and 40—45 membranelles, 
respectively; no secondary PGA was found. Villeneuve-Brachon’s hypothesis (1940) 
of the origin of Nyctotherus from Metopus via M . circumlabens was carefully reexamined 
and confirmed, excluding an intermediate species; it may be a fresh-water species of 
M . es-type. The kinetome and PGA’s changes were traced step by step in the line Cyc- 
logramma — Dexiotricha — Tetrahymena — Protocruzia — Blepharisma — Metopus — Nyctothe¬ 
rus ■; ecological aspects of this evolution are discussed. Nyctotherus is not unique within 
the order in possessing polytenic chromosomes in exconjugant stages; polytenization 
was observed in Metopus , Brachonella and might be expected to occur in at least 12 genera 
with 210 species of Heterotrichi da. In its turn, Nyctotherus gives rise, independently, 
to Plagiotoma and to a short Clevelandella—Paraclevelandia line. Paranyctotherus 
seems to be a trichostome (family Balantidiidae). 



